Interactions of contact allergens with dendritic cells: opportunities and challenges for the development of novel approaches to hazard assessment.
The identification of potential skin sensitizing chemicals is a key step in the overall skin safety risk assessment process. Traditionally, predictive testing has been conducted in guinea pigs. More recently, the murine local lymph node assay (LLNA) has become the preferred test method for assessing skin sensitization potential. However, even with the significant animal welfare benefits provided by the LLNA, there is a need to develop non-animal test methods for skin sensitization. Mechanistic understanding of allergic contact dermatitis has increased substantially in recent years. For example, a number of changes are known to occur in epidermal Langerhans cells, the principal antigen-presenting dendritic cell in the skin, as a result of exposure to chemical allergens, including the internalization of surface major histocompatibility complex (MHC) class II molecules via endocytosis, the induction of tyrosine phosphorylation, the modulation of cell surface markers, and cytokine expression. The application of this knowledge to the design of predictive in vitro alternative tests provides both unique opportunities and challenges. In this review, we have focused specifically on the impact of chemical exposure on dendritic cells and the potential use of that information in the development of cell-based assays for assessing skin sensitization potential of chemicals in vitro.